While these challenges exist for all science domains, in Geosciences they are compounded by large file sizes, multiple descriptive metadata standards (and evolving), heterogeneous file formats, and differing requirements of various data access/visualization tools. And yet, it is critically important to be able to store and disseminate such metadata in order for the data to be effectively preserved and reused for long term. In this study we explore a digital object model along with several open-source frameworks to solve this problem. Given that not all science data creation are in a workflow setting, the situation of inadequate provenance capture will continue in the foreseeable future.
PROVENANCE FROM DATA ARCHIVE PERSPECTIVES
From the perspective of a data archive center, data provenance capture and storage is only part of the solution for an archive to be a full-fledged data curation system, because long-term preservation needs are more than simple data replication. A curation system needs to accommodate many different types of metadata, such as descriptive and preservation metadata, in additional to provenance metadata. A data curation system also needs to manage and identify the changes within the system (e.g., a data tool comes along and demands another format). Additionally, a curation system also needs to have user-oriented functionalities, such as rights control, user authentication and authorization, and data dissemination/visualization.
OPEN-SOURCE DIGITAL OBJECT FRAMEWORK: A VIABLE SOLUTION
We use a digital object abstraction framework as a data curation system to preserve and record provenance for the after-the-fact case mentioned indicates that: (1) the digital object model works well as a logical store for both metadata and data, (2) the object semantics and built-in semantic store can be used to preserve provenance knowledge and other metadata, and (3) Drupal/Islandora UI is effective and extensible as the connector between the repository, the UI, and the searching system.
SUMMARY
We find that software frameworks for digital content management and access may be used for capturing certain data provenance information, particularly for data that has already been created and archived at a repository center. One of the key enabling factors is the abstraction concept of a digital object augmented with semantic relationships. One set of frameworks, Fedora Repository and Drupal CMS with the Islandora connector hold great promise for provenance applications as well as long-term curation of Geoscience datasets.
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